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MCM/70, manufactured by Micro Computer Machines (MCM), was 
a small desktop microcomputer designed to provide the APL 
programming language environment for business, scientific, and 
educational use. MCM was among the first companies to fully 
recognize and act upon microprocessor technology's immense 
potential for developing a new generation of cost-effective 
computing systems. This article discusses the pioneering work on 
personal microcomputers conducted at MCM in the early 1 970s and, 
in particular, the making of the MCM/70 microcomputer. 



Personal computing might have started as early 
as the 1940s, when Edmund Berkeley, a great 
enthusiast of computing and computer educa- 
tion, conceived his first small computing device 
and named it Simon. Simon was a relay-based 
device, and Berkeley published its design 
between 1950 and 1951 in a series of articles in 
Radio Electronics . Alternatively, one might con- 
sider personal computing's time line to have 
begun with the Digital Equipment PDP-8 com- 
puter, the machine that brought about the era of 
minicomputers and provided users with an inter- 
active and cost-effective alternative to expensive 
and centralized mainframe computer systems. 
For still others, the Micro Instrumentation and 
Telemetry Systems (MITS) Altair 8800 started it 
all. In December 1974, the readers of Popular 
Electronics received the magazine's January 1975 
issue and, with it, a promise of their own per- 
sonal computer powered by the Intel 8080 
processor and priced under $400 for a do-it-your- 
self kit. It was the Altair 8800 that became the 
icon of the computer hobbyist movement of the 
second half of the 1970s. 

Despite the many ways one might render 
the term personal computer, the present-day per- 
sonal computing reality is the consequence of 
the microprocessor's invention coupled with 
the demand for public access to interactive 
computing rapidly growing since the begin- 
ning of the 1970s. For some historians, the 
dawn of personal microcomputing is just 
that — the convergence of the force that pow- 
ered the technological advancement in the 
semiconductor industry with an intellectual 
force to redefine the social status of computing. 
As historian Paul Ceruzzi wrote: "When these 



forces met in the middle, they would bring 
about a revolution in personal computing." 1 

Much has already been written about the 
timing of this convergence and about the peo- 
ple and events that were the catalysts for it. One 
interpretation that has long ago filtered into the 
folklore of the modern history of computing 
and into popular culture depicts the two forces 
rushing past each other in the period between 
the introduction of the first 8-bit microproces- 
sor and the announcement of the Altair 8800. 
Without the involvement of the electronics 
hobbyists, Ceruzzi noted, "The two forces in 
personal computing might have crossed with- 
out converging. Hobbyists, at the moment, 
were willing to do the work needed to make 
microprocessor-based systems practical." 2 

The design work on microcomputers (that 
is, on general-purpose computers built around 
a microprocessor) for the commercial market — 
conducted in 1972 and 1973 by, for example, 
Realisations et Etudes Electroniques (R2E) in 
France and Micro Computer Machines (MCM) 
in Canada — paints a more complex picture of 
the personal microcomputer's emergence. The 
announcements of R2E's Micral microcomput- 
er in February 1973 and, soon after, of MCM's 
MCM/70 personal computer make it evident 
that the forces that were to spawn the era of 
microcomputing were already entangling when 
the first 8-bit microprocessor (the Intel 8008) 
was introduced in early 1972. It was already the 
objective of that first wave of microcomputer 
development activities — which predated and 
ran independently of the hobbyist move- 
ment — to make microprocessor-based systems 
practical and widely accessible. By the time the 
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Altair 8800 kit was offered to hobbyists with its 
256 bytes of RAM and no high-level program- 
ming capability, MCM and R2E were manufac- 
turing complete microcomputer systems for 
commercial, scientific, and educational appli- 
cations. The systems were running A 
Programming Language (APL), Basic, and were 
even equipped with virtual memory. 

In this article, I discuss the pioneering work 
on personal microcomputer systems conducted 
at MCM, particularly involving the MCM/ 70 
microcomputer, in the early 1970s. The 
MCM/ 70 was a small desktop personal comput- 
er designed and manufactured to provide the 
APL environment for business, scientific, and 
educational use. The computer was to eliminate 
the services of expensive time-sharing systems 
in applications that did not require the com- 
puting power of a mainframe. The technical 
sophistication of the MCM/ 70 microcomputer 
(designed before personal computer had even 
become an academic term) and the consistent 
absence of MCM from the history of computing 
call for a careful examination of the seminal 
work on personal microcomputing at MCM. 

Prologue 

Intel announced its first 8-bit microproces- 
sor — the 8008 chip — in April 1972. In just a few 
months, the prototypes of the first general- 
purpose computers powered by the 8008 chip 
were already working on site at R2E and at 
MCM. By the time Intel announced its new 
microcomputer development systems — the 
Intellec 4 and Intellec 8 — in June 1973, some 
30 companies were involved in "designing, 
programming, and packaging microcomputers 
with the MOS LSI [metal oxide semiconductor 
large-scale integration] chip sets that Intel 
Corp. introduced in 1971 and 1972. " 3 Other 
companies were joining Intel in the micro- 
processor club by successfully depositing cen- 
tral processing unit circuitry onto wafers of 
silicon: Lairchild developed the PPS-25 (a two- 
chip CPU); National Semiconductor developed 
a 4-bit general-purpose controller/processor to 
power its IMP- 16 series of single-board com- 
puters; Rockwell offered its Parallel Processor 
System PPS-4; and Texas Instruments devel- 
oped a 4-bit TMS-1000. 4 

Already at the end of 1971, one company 
was determined to bet its future on the pace of 
innovation in the semiconductor industry, aim- 
ing at profoundly altering the way an individ- 
ual perceives, employs, and interacts with a 
computer. This company was MCM, and the 
product that it wanted to launch in an effort to 
open up the personal computing market was a 



small, microprocessor-based desktop computer 
that would run a dialect of APL compatible with 
the popular APL/360 developed by IBM in 1966. 

Merslau (Mers) Kutt, a Canadian entrepre- 
neur and inventor, was no stranger to the 
Canadian computer scene of the early 1970s. 
After receiving his degree in mathematics and 
physics from the University of Toronto in 1956, 
Kutt held successful jobs at Philips, IBM, and 
Honeywell before deciding to go his own way. 
In 1965, Kutt's career took an unexpected 
turn — he joined Queen's University in 
Kingston, Canada, as a professor of mathemat- 
ics. Queen's — one of Canada's oldest and best- 
known universities — was far behind other 
Canadian universities in the area of academic 
computing, and Kutt was hired to change that. 
While at Queen's, he teamed up with Donald 
Pamenter to form his first company — 
Consolidated Computer Inc. (CCI) — to devel- 
op and manufacture a novel data entry system 
that they named the Key-Edit 100. 

The Key-Edit allowed the direct entry of 
information from a keyboard to a computer 
memory, eliminating the need for punch 
cards — among the oldest, historically most 
prevalent, and for many years, the only com- 
puter input media. Multiple data entry termi- 
nals of the Key-Edit system (key stations) were 
connected to a shared PDP-8 minicomputer 
that allowed one, among other functions, to 
enter, screen edit, verify, combine, and store 
data on a magnetic drum. Almost overnight, 
CCI become one of the most innovative and 
internationally recognized Canadian high-tech 
companies of the period. 

In November 1970, Kutt met Robert 
Noyce — an Intel cofounder and its first CEO — 
during the Fall Joint Computer Conference in 
Houston, Texas. In a cliched cocktail-bar scene 
during a conference recess, Noyce and Kutt 
were passionately sharing ideas, drawing on 
cocktail napkins the specifications of a new 
gadget — an 8-bit microprocessor — that Intel 
was about to develop for Computer Terminal 
Corporation (CTC) and that Kutt wanted for 
every key station of his Key- Edit to improve the 
system's general performance. 

Intel's microprocessor — eventually named 
the 8008 — was to be employed in CTC's 
Datapoint 2200 intelligent computer terminal. 
But 1970 was a time of economic recession; the 
demand for memory chips had not increased 
as rapidly as Intel had predicted, and the com- 
pany was shedding jobs. Intel's management 
was indecisive in promoting the microcom- 
puter technology and uncertain whether 
money could be made from Intel's new tech- 
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nology. The work on the 8-bit microprocessor 
at Intel had stalled, and CTC was slowly losing 
its interest in the microprocessor project — the 
recession had reduced prices of TTL chips to 
the level that allowed CTC to develop its 
Datapoint 2200 terminal economically without 
a microprocessor. During the meeting with 
Noyce, Kutt proposed a possible cofinancing of 
the 8-bit microprocessor project, but by the 
time he obtained the go-ahead from CCTs 
board of directors, Intel's board, reversing its 
former position, approved the company's new 
business venture of building microprocessors. 5 ' 6 

That, however, was at the end of 1970. A 
year later, things were entirely different. In 
spite of CCTs gaining international reputation 
for its Key-Edit system, Kutt was fighting bat- 
tles to hold control over his own company — 
the battles that he eventually lost under rather 
murky circumstances in late 19 71. 7 

Micro Computer Machines 

Squeezed out of CCI, Kutt was hungry for a 
new and even bigger venture. The introduction 
of the 8008 microprocessor seemed imminent, 
and the time appeared right to go ahead with the 
plan he had been mulling over while still at 
Queen's. He was disappointed in Queen's inef- 
fective and frustrating batch-mode utilization of 
computer resources. Kutt recalls students and fac- 
ulty at Queen's lining up at the computer center 
to have their jobs converted into punched cards 
and handed over to the designated operator to 
be batched with scores of other programs and 
eventually fed to a computer. It was at that point 
that he started contemplating an idea for an 
interactive desktop computing environment 
built around APL. But "you have to look at the 
practical side of the development," said Kutt. 
"You cannot build something just because it is 
neat." 6 His new idea for a small desktop com- 
puter had to wait for the technological trigger, 
and the 8008 chip was exactly what he was wait- 
ing for: "I was looking down the road, I knew 
that this [was] going to be a computer of the 
future and one per person. And on the way 
there, APL — such a powerful language." 6 

The crowd of followers of Kenneth E. 
Iverson's APL had been growing steadily since 
the publication of his APL bestseller — A 
Programming Language — in 1962. 8 In Canada, 
the APL movement was taking on cult status. 
Kutt, like many others around him, fully rec- 
ognized and appreciated APL's power and sim- 
plicity. There could be only one result of all of 
that: a microprocessor-based desktop computer 
running APL. 

To move any further, Kutt needed a team 



that could force the 8008 processor to under- 
stand APL. Soon he sought out Gordon Ramer, 
the head of the Computing Center at St. 
Lawrence College in Kingston, Canada. Ramer, 
an APL enthusiast, had already to his credit the 
York APL programming language, a dialect of 
APL/360 that he developed in his spare time 
while working at York University in North 
York, Canada. "Lirst time we met," Kutt recol- 
lected, "he thought that I was from another 
world ... putting APL into that [the 8008]? No 
way!" 6 Eventually Kutt's enthusiasm prevailed 
and both partners set out to design, build, and 
market a small APL computer, which came to 
be the MCM/70 (see Ligure 1). Consequently, 
Kutt Systems Inc. was incorporated in Toronto 
on 28 December 1971 to "make, buy, sell, lease 
and otherwise deal in computer hardware and 
related products." 9 

"In designing the MCM/70 we totally bet on 
the emerging microprocessor technology," 
explained Ramer. "We just proceeded, even 
before the first [8-bit] microprocessor was 
built...." 10 Ramer agreed to handle the software 
side of the enterprise that involved writing the 
APL interpreter and application packages for 
the 8008 microprocessor. "That took a very big 
leap of faith in those days because that was an 
8-bit machine which chugged away at some 
incredibly low speed," Ramer recollected. 10 
And, in 1972, the writing of a high-level pro- 
gramming language interpreter for a micro- 
processor was mostly uncharted territory. 

Soon, other APLers involved with York APL 
were rounded up: Don Genner and Morgan 
Smyth joined Kutt Systems in early 1972, as did 
other core members of the company: Andre 
Arpin and Jose Laraya. Arpin noted: 

He [Ramer] talked to me and showed me the 
chip. And I remember bringing that thing up 
home. That thing had a tiny little document, 
right? There was nothing to it, a few pages, I 
don't know, maybe 30-40 pages ... it was small. 
And I set down and I read the description, and I 
just marveled at that piece of hardware. I could 
not believe that such a chip could exist. 11 

The design and development group was 
small but enthusiastic. In a collaborative effort, 
the group shaped and formed what would 
become the first personal desktop microcom- 
puter: Laraya developed the hardware; Ramer, 
Genner, and Arpin developed the software; 
Smyth was responsible for documenting the 
system, application packages, and quality assur- 
ance; and Reg Rea oversaw engineering and, 
later, manufacturing. Kutt, meantime, was 
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overlooking and coordinating the project, 
hunting for potential investors with a card- 
board mock-up of the computer of the future. 
By the end of 1972, when the company 
changed its name to Micro Computer 
Machines Inc. (with Kutt as president), the 
rack-mounted prototype of the MCM/70 com- 
puter, designed by Laraya, was working on site 
in MCM's Kingston manufacturing facility. 
Ramer and Genner could now port their APL 
interpreter into MCM's first computer. 

In May 1973, MCM demonstrated a portable 
prototype of the MCM/70 to the APL commu- 
nity during the Fifth International APL Users' 
Conference in Toronto. The demonstration was 
well attended, but reaction varied. Some were 
clearly more impressed with IBM, which had 
selected the conference venue to announce its 
long-awaited successor to the APL/360 lan- 
guage — APL.SV — than with MCM and its desk- 
top APL machine demonstration. But many 
were astonished, like Ted Edwards, Jim 
Litchfield, and Glen Seeds who left Control 
Data Corporation to join MCM soon after the 
conference. Kutt also vividly remembers the 
reaction of one participant following the pres- 
entation: "Who are you, where did you come 
from?" 6 According to Kutt, the astounded APLer 
was involved in the development of a personal 
desktop APL computer at IBM, most likely as a 
member of the Special Computer, APL Machine 
Portable (Scamp) project. Scamp was proposed 
to the IBM management by Paul J. Friedl — an 
engineer in the IBM Scientific Center in Palo 
Alto, California — in January 1973. The project 
was approved later that year with the stringent 
time frame of six months for the completion of 
the fully functional prototype. Scamp wasn't a 
microcomputer; its CPU — the IBM's Put All 
Logic in Microcode (PALM) microcontroller — 
was not a microprocessor. "The short time avail- 
able for development meant that the system 
had to be built from existing hardware and soft- 
ware components as much as possible," recol- 
lected Friedl. 12 Scamp was never converted into 
a production model. Before the Scamp concept 
would reemerge as the IBM 5100 computer late 
in 1975, two of the first dozen MCM/70 units 
manufactured by MCM in the early 1974 would 
be shipped to IBM's General Systems Division 
in Atlanta, Georgia, for the purpose of "research 
and analysis." 13 

Also in 1973, Kutt took the MCM/70 proto- 
type to Intel's headquarters in Santa Clara, 
California, and demonstrated it to Robert 
Noyce and Gordon Moore. The APL interpreter 
for the 8008 processor generated a lot of excite- 
ment. "They didn't believe that this little chip 




Figure 1. Mers Kutt demonstrates a prototype of the MCM/70. (Source: 
Electronics and Communications, November 1973, p. 7.) 



they were producing could do that much." 5 

The computer industry at large was general- 
ly unaware of the MCM developments. The 
company maintained secrecy, rarely releasing 
information to the press. It was not until March 
1973 when a short note in Canadian 
Datasystems informed the readers about the 
coming of a "small computer" from a new 
Canadian company: 

After keeping a low profile for 18 months, Kutt 
has acquired space in suburban Toronto and 
formed Micro Computer Machines Ltd. ... The 
company, he [Kutt] says, is looking at the very 
small computer market, using advanced LSI tech- 
nology. ... Kutt described the project as "pretty 
exciting/' but said it would be inappropriate to 
release information, until full specifics are avail- 
able. ... To date, no products have been released 
but Kutt says a couple of major announcements 
will be made within two months. 14 

Five months passed and still there was no 
official announcement, no press conference — 
only hints that made the mystery of the eso- 
teric new hardware even more alluring: 

Mers Kutt Is Back With Minicomputers 

New technology is behind a range of minicom- 
puters to be announced, probably next month, 
by Micro Computer Machines Ltd., Toronto. ... 
Kutt is tight-lipped on specifics, but told CD 
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Figure 2. The announcement of the MCM/70. From left: Mers Kutt, 
Gordon Ramer, Ted Edwards, and Reg Rea. (Source: Canadian 
Datasystems, October 1 973, p. 49.) 



bridge the gap between the sophisticated calcu- 
lators that offer simplicity of operation but fail 
to provide the information processing capabili- 
ties of the computer ... and the large and com- 
plex mainframe computers that require such 
high degrees of training and experience as to 
place them beyond the operational capabilities 
of most people who want to use them . 17 

At a time when the meaning of personal com- 
puter wasn't yet fixed, MCM planned to offer 
microcomputers "of a size, price and ease-of- 
use as to bring personal computer ownership to 
business, education and scientific users previ- 
ously unserved by the computer industry." 18 



[Canadian Datasystems] the computers are 
extremely small and will have a "dramatic 
impact" on the market. High-density chips and 
circuits are said to make them unlike anything 
now available . 15 

At the time when the readers of Canadian 
Datasystems puzzled over the phrase "'dramat- 
ic impact' on the market," the prototype of the 
MCM/70 was on its European tour that began 
with the APL Congress in Copenhagen, 
Denmark, on 22-24 August 1973. During the 
congress, Ted Edwards demonstrated a briefcase 
version of the MCM/70. The machine was 
mounted in an attache case and was powered 
by batteries — the adaptation done by the MCM 
team just in time for the congress. On 25 
August, the Copenhagen newspaper Politiken 
reported enthusiastically about the presenta- 
tion in the front-page article, "Computer i en 
kuffert," giving a detailed description of the 
'revolutionary computer'. 

It was the Politiken article that Kutt used 
skillfully to give the computer wide European 
exposure through press conferences, inter- 
views, and trade presentations in France, 
Germany, Holland, Italy, Switzerland, and the 
UK, including the unveiling of the MCM/70 at 
the Canadian High Commission in London on 
10 September 1973. But it was not until the end 
of the European tour that the veil of secrecy 
about the MCM line of microcomputers was 
finally lifted, in North America. The MCM/70 
was officially announced in Toronto on 25 
September 1973 at a press conference at the 
Royal York Hotel (see Figure 2) and, subse- 
quently, on 27 September in New York, and on 
the 28th in Boston. Extensive press coverage 
followed. 16 

MCM would make portable desktop micro- 
computers to 



The first personal microcomputer 

The MCM/70 was a small all-in-one com- 
puter the size of a typical typewriter of the 
time, weighing approximately 20 lbs. (see 
Figure 3). Its well-designed case had a built-in 
51 -key keyboard (its layout modeled after the 
keyboard of the IBM 2741 terminal), up to two 
optional digital cassette drives, and a small red 
plasma display panel (Burroughs Self-Scan). 
The panel could display 32 characters in a sin- 
gle line; the moving-window feature allowed 
up to 85 characters to be entered and viewed in 
a single line. The cassette drives provided both 
external storage (more than 100 Kbytes per 
drive) as well as virtual memory to compensate 
for a small amount of memory that the 8008 
chip could address (up to 16 Kbytes). 

The computer's hardware architecture was 
almost exclusively the work of one engineer — 
Jose Laraya. Born in the Philippines, he studied 
mechanical engineering at the University of 
the Philippines and, between 1962 and 1967, 
electronics engineering at Tokyo University. In 
1967, he moved to Canada to work as a com- 
puter hardware engineer at Queen's University, 
at the very time when Kutt directed Queen's 
computing center. Laraya didn't work for CCI, 
but in 1971 when Kutt and Ramer were putting 
together the nucleus of MCM, Laraya decided 
to leave Queen's for MCM, lured by Kutt's idea 
of building an APL computer around the Intel 
8008 chip. "I was very impressed with what 
Intel had done with the chip," admitted 
Laraya, "and I wanted to be one of the first to 
put together a processor with it." 19 And indeed 
he would become one of the first engineers to 
build a general-purpose computer powered by 
a microprocessor. 

Laraya started his work on the prototype by 
experimenting with Intel's SIM8-01 prototyp- 
ing system in the basement of his Kingston 
house. "Mers brought it in and said 'here, see 
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what it does.' It was really computing, it really 
did things — one little chip." 19 But the comput- 
er that the MCM team had envisioned could 
never be designed around Intel's prototyping 
system, and Laraya was ready to build his own 
computer: "OK, this [SIM8-01] is fine, great, 
interesting, works with teletype ... but now, let's 
build something serious," recalled Laraya. 19 In 
just a few months, he designed and built the 
rack prototype of the MCM/70. It had the 8008- 
based CPU and the display interface on one 
card, and a number of RAM and Eprom chips 
on another. Laraya built and interfaced an APL 
keyboard with the computer and included a 
small Burroughs plasma display. Soon after, 
Ramer and Genner ported a subset of APL into 
the prototype's Eproms. Laraya recollected: 

The first time we did a calculation [on the 
MCM/70 prototype], you did 1 + 1, and it took 
forever (a few seconds) to crunch out the num- 
ber. You could see long computations happening 
on the work space too, because, at one point, we 
were using the display area as a temporary work- 
space since we were so tight on RAM. You could 
see the numbers rolling up and down on the 
screen. And you could see, oh, that's about fin- 
ished, because you could read the bits ..., you 
could see that there was a counter decrementing 
and when you saw that the counter dropped to 
zero, it would flash the answer. So, it was fasci- 
nating to look at that small screen." 19 

Inside the production model of the 
MCM/70, Laraya and his hardware team plant- 
ed the Intel 8008 microprocessor, 2 Kbytes of 
RAM (expandable to 8 Kbytes) and 14 Kbytes of 
ROM (2 Kbytes of mask-programmable ROM 
chips from Electronic Arrays). Because the total 
memory installed was more than the 8008 
could address, the MCM/70's ROM memory 
was divided into a core portion plus a number 
of banks. Bank switching was used to access the 
memory necessary for the current operations. 
ROM contained the APL language interpreter, 
and the operating system consisted of EASY 
(External Allocation System) and AVS (A Virtual 
System) software. The EASY cassette operating 
system let the user store, retrieve, and delete 
data and user-defined functions from a tape. 
AVS provided virtual memory by swapping pro- 
grams and data between RAM and a digital cas- 
sette mounted in one of the computer's tape 
drives — a technique that allowed the execution 
of programs that otherwise would require more 
RAM than the MCM/70 could offer. Virtual 
memory on the MCM's computer was a matter 
of necessity: 




Figure 3. An early production model of the MCM/70. 
(Source: MCM photo, 1974.) 



While having to do APL with this much memory 
[i.e., a little], when APL needs this much memo- 
ry [i.e., much more], OK, you design it so that 
stuff is going in and out. And that is what I had 
to do with the York APL. 10 

What Arpin and Laraya came up with was 
the implementation of virtual memory using a 
specially designed digital cassette drive operat- 
ed by the AVS software that Arpin wrote. Arpin 
recalled: 

Now, doing that on a digital tape, on a cassette 
tape, seemed like insanity, but it was actually not 
that bad, it actually worked. People used [AVS] 
for doing some pretty serious programming and 
quite successfully. 11 

The user had an option of operating the 
MCM/70 computer in either the virtual or non- 
virtual mode. When AVS was activated (virtual 
mode), both the computer's RAM and the 
unused space on the cassette tape became the 
user's workspace. With virtual memory imple- 
mented, the MCM/70 offered in excess of 100 
Kbytes of memory, an astonishing amount for 
such a small system. Without the virtual mem- 
ory, there would be no APL inside the 
MCM/70: Program storage would consume 
most of the computer's memory, with little (if 
any) left for program execution. Glen Seeds, an 
MCM engineer, recollected (private communi- 
cation, 2001): 

The one thing that seemed obvious to us that no 
one else thought of ... was not having an off 
switch, but powering down with an OS com- 
mand, to ensure protection of your data. . . . Even 
today, the use of automatic UPS-supported shut- 
down, with resume on restart, is uncommon. 
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Table 1. General technical data for MCM computers. 


Model 


MCM/70 


MCM/ 700 


MCM/800 


MCM/ 900 


Power 


Year 


1973 


1975 


1976 


1978 


1980 


CPU 


Intel 8008 


Intel 8008 


AMD 2900 bit-slice 


AMD 2901 bit-slice 


AMD 2901 bit-slice 


RAM 


2-8 Kbytes 


2-8 Kbytes 


4-1 6 Kbytes 


8-24 Kbytes 


8-24 Kbytes 


ROM 


1 4 Kbytes 


32 Kbytes 


40 Kbytes 


40 Kbytes 


40 Kbytes 


Virtual memory 


1 02 Kbytes cassette 


1 02 Kbytes cassette, 


1 02 Kbytes cassette, 


> 256 Kbytes diskette 


> 256 Kbytes diskette 






256 Kbytes diskette 


256 Kbytes diskette 






Built-in display 


One line of 32 


One line of 32 


One line of 32 


21 lines by 96 


21 lines by 96 




characters, 


characters, 


characters, 


characters, CRT 


characters, CRT 




plasma 


plasma 


plasma 






Keyboard 


Built in, 


Built in, 


Built in, 


Built in, 


Detached, 




IBM 2741 


as in 


as in 


as in 


as in 




layout 


MCM/70 


MCM/700 


MCM/800 


MCM/900 








plus keypad 






Operating system 


AVS/EASY 


AVS/EASY 


AVS/EASY 


AVS/EASY 


AVS/EASY 


Language 


MCM/APL 


MCM/APL 


MCM/APL 


MCM/APL 


MCM/APL 


Price (in dollars) 


$3,500-$9,800 


$4,700-$9,800 


$9,400-$1 9,800 


$9,300-$22,000 


not available 



Indeed, an on/off switch was nowhere to be 
found on the MCM/70. To start it, the user had 
only to press the start key and the computer 
responded with "MCM/APL" on the screen to 
indicate that it was ready for use. To switch the 
computer off, one typed □ OFF and pressed the 
return key. However, before the computer 
would be deactivated, the entire contents of 
the workspace and the workspace status were 
preserved in the current state on the cassette. 
The MCM/70 user's guide explains: 

This is to insure that nothing is accidentally 
destroyed. In order to have the system restore 
them [i.e. the workspace and the workspace sta- 
tus] back in the computer at some later date, the 
cassette must be mounted in the tape drive 
before the start key is pressed. If this is done the 
computer will automatically reconstruct the 
saved items in memory to appear as though the 
□ OFF function had never been executed . 20 

A unique feature of the computer's power 
supply was a power failure protection system, 
designed by Edwards. It allowed continuous 
operation under battery power in the event of 
power failure; for extended power loss, the 
computer initiated an orderly shutdown: it 
automatically provided system backup by copy- 
ing the RAM content to a cassette before it shut 
the computer down. The system was automat- 
ically reinstated when the power was restored 
and batteries were recharged. 

The MCM/70 could drive a printer (such as 
the printer/plotter MCP-132 that MCM offered). 
Later, with the introduction of the improved, 
/700 model in 1975 (see Table 1), MCM offered a 



range of other peripherals: external displays (the 
VDU-2480 and VDU-9620), floppy-disk-drive 
systems (the SDS-250 and DDS-500), a card read- 
er (the PMR-400), and a modem (for models 
equipped with the SCI- 1200 communications 
subsystem). The MCM/ 700 could have as much 
as 32 Kbytes of ROM (containing EASY, AVS, and 
an improved MCM/APL interpreter) and could 
use one of the disk drive systems for virtual 
memory due to some clever design decisions 
made by Arpin when he was still working on the 
original cassette version of AVS. 

To appreciate what MCM hoped to accom- 
plish when it embarked on a mission to build 
the MCM/70 requires a sense of the economic 
context of the early 1970s. The economic slow- 
down during 1969-1971 caused many business- 
es to regard minicomputers as a cost-effective 
alternative to expensive mainframe computer 
systems that time-shared their resources among 
many users. In the early 1970s, the total cost of 
a modest minicomputer system was approxi- 
mately $30,000 or $1,000 per month in rental 
and maintenance fees. Consequently, many 
small- and medium-scale companies that previ- 
ously relied on time-sharing services and could 
not afford an in-house system could now 
acquire their own computing resources. 

However inexpensive, minicomputer hard- 
ware alone could not deliver the promise of a 
viable, cost-effective small system for business, 
research, or education without addressing the 
problem of software availability and cost. 
Limited memory of the early minis made the 
direct use of high-level programming lan- 
guages, such as APL, rather venturesome. 
Instead, application software developed in- 
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house was done chiefly in assembly language. 
That, of course, required programmers to have 
an intimate knowledge of the specific hardware 
the program was intended for, and, conse- 
quently, it meant that minicomputers were to 
be programmed and operated by an expert 
group of individuals. Unfortunately, that also 
left the growing crowd of APL users, including 
the business community segment attracted to 
APL's suitability for applications like account- 
ing, economic planning and forecasting, or 
decision support systems with only one option: 
to buy time on one of the time-sharing main- 
frame computers running APL, such as the IBM 
System/360 or System/370 computers. 21 

The MCM/70 wasn't a minicomputer; it 
didn't operate with speeds or word lengths of 
its minicomputer contemporaries. But it also 
didn't have the size, the desk-crashing weight, 
or the flat look of high-tech measurement 
equipment, either. Instead of a front panel 
loaded with rows of switches and lights that an 
operator would laboriously use to initiate and 
operate a minicomputer (as was the case with 
Digital Equipment's best-selling line of PDP-8 
minis), the MCM/70 had a full-featured key- 
board, a built-in alphanumeric display, and the 
APL interpreter waiting for the user's input as 
soon as the computer was switched on. And all 
of that for the price of $3,500 to $9,800 (in 
1974), depending on the configuration. Some 
MCM/70 features were found only on main- 
frames: the MCM/APL language compatible 
with the IBM APL/360, and the virtual memo- 
ry as in the IBM System/370 Models 158 and 
168, introduced in 1972. The System/370 
computers were among the first mainframes to 
operate with virtual memory. 

But first and foremost, the MCM/70 was a 
dedicated personal computer system — novel, 
portable, and easy to operate. For commercial 
and scientific use, it offered a low-cost APL pro- 
gramming environment. As one of the 
MCM/70 users recollects (Glenn Schneider, pri- 
vate communication, 2001): 

... having a portable APL machine was such a 
novelty back then it was a godsend. . . . Lugging 
the MCM home on the subway in New York 
helped build up my muscles, as it was hardly a 
lightweight, but it gave me great hope (and inspi- 
ration) for the future which would yet erupt. 

For education, it was a promise of the 
"MCM/70 Classroom" to 

provide each student in a computer equipped 
classroom with his own individualized interac- 



tive computer [and to bring] to the world of edu- 
cation a technological solution to the problem 
of introducing economical interactive computer 
systems . 22 

In 1973, Kutt prophesied that "in the com- 
ing years the computer field is going to be 
made of millions of small computers and a lim- 
ited number of large computers," 23 and with 
this trend developing, "the MCM/70 could rev- 
olutionize the world of computing in the same 
way that the handheld calculator changed the 
calculator field." 24 But oracles are devious. By 
the end of the 20th century, the microcomput- 
ers would indeed have pervaded all aspects of 
our lives; however, it would not be the 
MCM/70 or, for that matter, any of its MCM 
successors, that brought about this profound 
change in our culture. The computers from 
MCM should have entered commerce, research 
centers, and educational institutions on a mas- 
sive scale; they should have established MCM 
as the world's leader in interactive microcom- 
puter technology. But they did not. 

From prototype to production 

The MCM/70 hype continued through 1973, 
with the MCM exhibit at the Canadian 
Computer Show in Toronto (16-18 October) 
and with even more intensive press coverage. 
The company engaged much of its resources in 
converting the prototype to the production 
model, and it seemed for a while that the com- 
puter's mass manufacture would commence on 
the dawn of 1974. Although some in-house 
manufactured units were shipped to distributors 
in early 1974, and the pilot run and shipments 
continued through the year, the launch of a 
full-scale production was disrupted by a sudden 
turn of events that culminated in October 1974, 
with Kutt being forced out of the company. 

The MCM/70 system was an ambitious proj- 
ect loaded with industry-first features. Timely 
implementation of these features was critical; by 
the end of December 1973 the company's deficit 
rose to CAD$5 74,000 and the company was 
strapped for cash. But a cluster of novel features 
such as those encapsulated in the MCM com- 
puter was bound to cause delays, especially when 
their rigorous implementation was frequently 
disrupted by new hardware and software pro- 
posals that, if realized, would make the comput- 
er an even more sophisticated gadget. They were 
good ideas, such as the switching power supply, 
admitted Kutt. But they could never be finished 
for commercial use on time, and "we had to keep 
fighting fires for survival when we depended on 
[such] work to be included in a new product." 6 
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